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ABSTRACT
Objective: To isolate compounds from the roots of Garcinia cowa and to 
evaluated their cytotoxic activity against breast (MCF-7), prostate (DU-145), 
and lung  (H-460) cell lines. Materials and Methods: The ground air-dried 
root was sequentially macerated with hexane, dichloromethane  (DCM), 
ethyl acetate  (EtOAc), and methanol. The DCM soluble extract was 
fractionated by vacuum liquid chromatography, column chromatography, 
and radial chromatography over silica gel with hexane, EtOAc and methanol 
as eluent in progressively increasing polarity manner; to yield three 
compounds. Their structures were elucidated based on their spectroscopic 
data and their comparison with those of the literature. The cytotoxicity 
of isolated compounds was carried out against human cell lines by 
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide colorimetric 
assay. The extract was added at various concentrations (0.1, 1, 10 and 100 µg/
ml). The level of cytotoxicity was determined by calculating the level of IC50 that 
was based on the percentage of the cell death following the 24 h incubation 
with the extract. Results: Phytochemical study on the roots of G.  cowa 
yielded rubraxanthone  (3), cowanine  (4) and 1,5-dihydroxyxanthone  (5). 
Compound 4 with an IC50 value of 4.1 ± 1.0 µM, 5.4 ± 2.3 µM and 11.3 ± 10.0 
µM against MCF-7, H-460, and DU-145, respectively while compound 3 was 
found to be in active. Conclusion: The results indicate that G. cowa roots 
could be important sources of natural cytotoxic compounds.
Key words: Cytotoxic activity, DU-145, Garcinia cowa Roxb., H-460, 
MCF-7, nuclear magnetic resonance, spectroscopy, structure elucidation, 
xanthone
SUMMARY
?? Isolation of cytotoxic compounds from Garcinia cowa
?? Cowanine is the active constituent from the roots of Garcinia cowa
?? Complete nuclear magnetic resonance assignment of isolated compounds
??MS fragmentation of rubraxanthone.
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ORIGINAL ARTICLE
INTRODUCTION
???????????????????? ?????????um-size??????????????????????????????????
??????30 ??????????????????????????????????????????? ????????????????
???? ????????Th?????????????? ?????? ???????????????????????????????? ???
???? ?????????????????????????????????????????????? ????????????????????
???????????????????????????????????????????????????????????????????????
??? ?????????? ???? ???? ????? ??? ??? ???????????? ?????? ???Th??????????? ?????
??????????????????????????????????????i-t????-p????????????????????????
??? ?????? ??w-den????? ???????????? ?????????????? ???? ???i-p????????
??????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
??????????? ???y-h????????????????? ???????? ??? ???????????????????? ?? ?
????????????????????? ??? ?????? ???????? ???????????????????????????G. ?????
???? ????? ????????????? ???? ?????? ???t  (-)-h????????????? ???? ???? ????
???????? ??????????? ???? ?????? ????????????????? ????????? ??????????????
??? ???? ?????? ??? G.  ????? ????????? ???? ????????? ??? ???i-b?????????
??????????? ????????? ?????????? ????????? ????????? ??????????????
1,3,6-t???????xy-7-m????xy-2,5-b?s  (3-m????l-2-b???????? ?????????
???? ??????????????? ?????????????? ?t  ???? ????????? ???? ?????????? ???
??????????????? ?-E, ?????????? ???? ?????????????? ?? ????? ???? ??????
???G. ??????????????????????????????????????????????????-E ??????????
????????????????????????????????G. c???????
???????????? ??? ????????? ???? ?????????? ??? ??????????]-(+)-4β-h????xy-?
3-m????l-5β-(3,7,11,15-t?????????l-2,6, ???? 14-h???????????????l-2- 
????????en-1-o??? ????? 2-(3-m????l-2-b?????l)-1,5,6-t???????xy-3- 
?????xy-4-(1,1-dim????l-2-p??????l)-9?-xa???en-9-o??? ???? ????
?????????????????????????????????????????????????????????e 1].???
??? ????????????? ??? ???? ?????? ??? G.  ????????? ?????????? ??????????? ???
????????? ?????????? ????? ???? ?????? ???G.  ????? ???????? ??????? ????? ??????
?????????????
Cite this article as: Wahyuni FS, Shaari K, Stanslas J, Lajis NH, Dachriyanus H. 
Cytotoxic properties and complete nuclear magnetic resonance assignment of 
isolated xanthones from the root of Garcinia cowa Roxb.. Phcog Mag 2016;12:S52-S6.
This is an open access article distributed under the terms of the Creative Commons 
Attribution-NonCommercial-ShareAlike 3.0 License, which allows others to remix, 
tweak, and build upon the work non-commercially, as long as the author is credited 
and the new creations are licensed under the identical terms.
For reprints contact: reprints@medknow.com
Pharmacogn. Mag.
A multifaceted peer reviewed journal in the field of Pharmacognosy and Natural Products
www.phcog.com | www.phcog.net
Access this article online
Website: www.phcog.com
Quick Response Code:
Cytotoxic Properties and Complete Nuclear Magnetic Resonance 
Assignment of Isolated Xanthones from the Root of Garcinia 
cowa Roxb.
?????????? ?????????t a????????????????????????????????????????????????????????????
Pharmacognosy Magazine, Jan-Mar 2016, Vol 12, Issue 45 (Supplement 1)  S53
MATERIALS AND METHODS
General
???????????????????????????y ?????? ??????????????????????????????????
??????????????????????????????y ????????????????????????????????????
??l ????????????? ???????????LH-20 ???????????????????? ???? ?????????
??? ??? ?????????? ?????????????????????? ????????? ????????? ?????????????
??????????????????????????????????????????????????????????????????????
??????????????????????????????????? ???????Th?????????? ???? ????????????
??????????????????????????????????????????????????????????????????l ???????
?????????????????Th????????????????????????????????????????????????????????
????366 ???? ?? ????????????????? ?????? ????????? ???????????? ????? ??fi???
????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????
????? ????????????????????????????????????????????????????4 ??????????????
Th?????????? ??????????????????????????????????????????????????????? ????
???????????????????????????????????????????? ????????????????????????
???? ??????????????? ?????????? ?????????????Th?? ????????? ????? ???????????
????????????????????????UV ??????????????????????????IR ??????????????
????????????????????? ???? -560 ????????????????????????????in-E? ???
????? ????? ??????????????????? ?????????????? ???h-r?????????? ????? ?????
???????????? ????? ???????????y  ????AB-MS) ???? ????????? ??? ?? ??
???? ?????HX-110A ?????????????? ?H-  ???? ??C-NMR ?????ra  ????????
?????????????????????????????? ??????????? ???????????????ce ??????
????????????? ??? ???? ??z  ????? ???? ???? ??z  ??????? ??????????????Th??
????????????? ???????????????????????????? ????1H-1H ????????????????
????????????????
Cell lines
Th?? ??????????? CI-H-460 ????? ????????? ???? ??? ???????? ??e ????????
?????????n  ??????????? ???? ??????Th?? ??????? ?????? ????? ????????? ???
??????????????um ?????????????????????????????????????10% ??????????
????? ???um  ????? ?????????????? ?????? ?????????? 100  ?????? ???????????
???? ???? µ????? ?????????cin  ?????? ?????????????? ???????? ???? ????????
???? ????????? ??ypsin-ED??? ????? ?????????? ????? ????O  ???????????
??w ???????????? ???????????xide ??????????????????????????????
?????????y  ??????????? ???????? fl??k  ???? ???? ???? ??? ????? ???? 10 ???
??????????????????????????????????????????????????????n ?????????????
?????
Plant material
Th?? ?????? ?? G.  ????? ?????? ????? ?????????? ??? ???????? ??????? ??????
???????? ???? ????? ???????? ??? ??? ????????? ??? 500  ??? Th?? ????????
????? ??s  ???-183) ????? ???????? ?? ??? ??.  ?????? ?????? ???? ?????
?????????? ??? ????????????????????????????????????????????? ???????????
?????? ?????????? ????? ???? ????? ?????? ???ces  (3–5 ??? ??????????? ????
???-dr???? ?????? ???????Th?? ?????? ?????? ?????????? ????? ??????? ??? ??
?????????????????????????
The isolation of cowanin 4, rubraxanthone 3 and 
1,5-dihyroxyxanthone 5 from the roots of Garcinia 
cowa
Th?? ??????? ???-dr???? ???t  (2.8  ???? ???? ????????????? ?????????? ?????
??????????????????????e ???????????????????e ?????????????????????
????????????????800 ????27 ???98 ??????63 ????????????????????????? ??????
?ft?????????????????? ??????????????Th????????????????????t (20 ???????
????????????? ??? ???? ????? ??????? ???? ????? ???????? ?????? ???? ?????
??? ??????? ??? ?????????????? ??????????? ????????? ???????? ??? ?????? ??????
????????? ?????????? ?-G. ????????? C  (8  ??? ???? ???????? ?????????? ???
??????? ??????????????????? ?????????????????e-D????????????????? ???
??????? ??? ????? fi??? ????????? ????????s  ???-C???? ???????? ?????? ??????
??? ????????? ?3  (100 ???? ??? ??????? ???? ??? ???? ?????????????????? ?????
????c-h???????ff??????????nin ????18 ?????????????????e ????15 ????
??d 1,5-di??????????????e (5, 8 m???
Cytotoxic assay
?????????????????????????????????????????????????s ?????µ???????????????
????????????????????????????????? ?????????????????????????????????????????
?????????????????????????????????????????????????????????????????
??????????????n ?????µ?????????µ????????µ??????????µ?????????RPMI-1640 
??????????????????????????µ?????????? ??????????? ?????????????????Th????????
??????????????????????????????????????????????????????????????????????
?????? ????????????????????? ????5% ?????? ????????????? ft???????????????
???µ?????2 ??????3-(4,5-dim???????????l-2-yl)-2,5-di??????????????????
???????? ????????? ???? ?????? ??? ????? ????? ???? ???????? ??? ?????????
???? ???????? ?? ??? ?ft??? ?????? ???? ???????????? ????? ???????????
?????????????? ????µ?? ????? ???? ?????? ??? ????? ????? ???? ???????????
??????????????????????????????????????????????????????????????550 ???
Figure 1: Isolated compounds from Garcinia cowa Roxb.
?????????? ?????????t a????????????????????????????????????????????????????????????
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RESULTS AND DISCUSSION
Characterization of compound 3
????????? ???????????????????????????????????????? ???????????????????
??????????????????????????????????????????????????????????????????
?????????????????????????????????????201–203°C  ????????????????????
???.  ????????????Th?? EI-MS ????????? ??????? ????? ???? ??????????
??n ?????????????????????Th???????????????????????? ????????????????
???λ? ???  ????? ε???203  ????????241  ???????? ????312  ??????? ??? ???? ???? ???
??????????????????????Th??????????????????????????????????????????? ????
????????????????????????????????????????????????????????????????????
?????????????????????????????????????????
?? ??H-NMR ??????????????????????????????????????????????????????????
??????????δ???????????????????????????????? ???????????????δ?6.72 ??????
??????????????????????????????????????δ?6.11 ????????? = 2.0 ????????δ?
6.21 ????????? = 2.0 ???????????????????????????????????????????????δ?
3.40 ?????????Th?????????????????????????????δ?5.01 ????????? = 7.0 ????????δ?
5.20 ????????? = 7.0 ????δ?4.07 ????????? = 7.0 ????????????????????δ?2.05 ?????
???? = 7.0 ????????δ?1.98 ????????? = 7.0 ??????????????????????? ??????????δ?
????????????????????? ???????????????????????????????
?????????C-NMR ????????????????????????????????????????????????????????
???????????????????????????????????δ??????????? ???????????????C-9. Th??
????????????????????????????????????????????????????????????????le 1.
?????? ??? ???? ????? ?????????? ???? ???????? ????? ???? ???????? ???C-8 
??????????????????????????????????????????δ?4.07 (H-1’) ??????????????????
??? δ? 143.8  (C-7), δ? 137.5  (C-8) ???? 111.0  (C-8a). ??? ???? ?????????????
???????????????????????? ????????????????C-7 ?????????????????????????????
?????????????????δ?????? ???????????????????????t 143.8 (C-7).
Th?? ????????? ??? ?? ???????? ????? ???? ????? ???? ??? ?????? ????? ???????
341 [M-69]????????????????????????????????????????Th?????????????????????
???????299 [M-111]??????????????????? ??? ?????????????? ?????????? ????
??????????????????????O-????????????p [Figure 2].
Th?? ??????????? ??? ???? ???????? ?????? ??? C-7, ?????? ??? ???? ????????
side-c????????C-8, ????????????????????????????????????????????????
????????????????????????????? ?????????δ?????? ??????????????????????????δ?
164.8 (C-1), 163.6 (C-3) ????δ?102.8 (C-9a), ???????????????????????δ??????
????δ??????????????????????????????????????????????????n ?? = 2.0 ????
???H-2 ????H-4, ??????????????Th??H-4 ????????????????????????????????
???????????δ?164.8 (C-1), δ?97.6 (C-2) ????δ?155.7 (C-4a). ?????????????
????????????????????????????????????????δ? ?????????? ??????? ???????? ???
δ?181.9  (C-9), δ?156.9  (C-5a), δ?157.3  (C-6), ????δ?111.0  (C-8a) ?????
?????????? ????? ????????????????????????????H-5. Th???? ??????????????
???? ?????????????? ??? ?????????????? ?? ?? ????????? ???? ???????????
????????????????????????????G. c???????
Characterization of compound 4
????????? ??? ????????? ??? ?? ??????? ?????????? ??? 121–124°C  ??????
????????????? ??? ?????????? ??? ??????????? ?????? ??? 243.60  nm  ???????
315.80 nm  ????????????? ????????? ???? ??????????? ????????? ???????????
????????????????????????????????????????????????????????????????????????
??????????Th????????????????????? ?????????????????????????????????
???????????? ??????????????????? ?????? ??????????????????????????
?? ? ?H-NMR ????????? ?????????? ???????? ??? ???? ????????? ?????????
?????????δ?13.81 ????1-O????????????????????????????δ?6.86 ????????????
δ?6.43 ???????????????? ????????????????δ?3.83 ?????????Th??????????????
???????????????δ?3.38 ????????? = ??????δ?5.31 ?????????δ?1.68 ?????????????
1.81 ????????????????????????????????????????????Th????????????????????
????????? ??? ???? ???????? ???????? ??? ?? ???????? ??????Th???? ????????????? ??
?????????????????????????????H-1’?????δ?????????????????????????????????
???????? ????????H-2’??????H-6’?????δ??????????? ????????????????? ?????????
????????H-4’?? ????H-5’?? ??? δ? ????? ???? δ? ?????? ?????????????? ???? ??????
???????????????????????ps H-8’? ?H-9’??????H-10’??????????????????????????
??????????????Th????C-NMR ????????????????????????????????????????????
???????????????????????δ???????
Th???????????????????????????????????????????????????????? ????????
??????????ra ????le ????Th??????????????? ??????????????C-8 ??????????
??? ???? ????????????? ??? ????????? ?????????? ???????H-1’?? ??? C-7, C-8?
????C-8a ???? ???? ???????????? eff???? ??? ???? ????????? ?????? ???H-1’? ?
Th?? ?????????? ????????H-1’ ??????????? ???C-1 ????C-2 ???????? ????
??????????????????H-1’????????????????C-7, C-8, ????C-8a, ??????????????
?????????????????????????????C-2. Th?????????????????????δ?????????????
???? ????? ????????? ???????????? ?????C-6 ????C-5a ???? ?????? ??????
??????????????C-7 ????C-8a. ????????? ????????????????????????????????
???C-5. ???????????????????????????δ?????? ???????????????C-4 ?????????
???????????????????????????????????????C-4a ?????????????????????????
???C-2 ????C-9a. Th?????????????? ????????????????C-7 ????????? ????
???????????????????????????????????????????????????δ??????????????????
???δ 144.2 (C-7).
Th?? ????? ????????? ??????????????? ?????????? ???? ????????? ???????????
???????? ?????????????? ??? ???? ???????? ???? ??????? ????????????? ??????
?????????? ? ??????????? ????????????????????????????m/z = ??? [M-69]??
????353 [M-69-56]???A ????????????m/z = 367 [M-111]???????????????????
??? ?????????????? ?????????? ???? ???????? ?????? ???? ???? o-????????
?????????? Th?????? ????????????????????????????
Characterization of compound 5
?????????????????????????????????????????????????????????????????
?????????????????????G. ?????? ???????????????EI-MS ????????????????????
??????? ???????????? ???????k  ????? ??????? ?????????? ??? ??? ??????????
????? ?????????? ???????? ?????????Th?? ??? ????????? ???? ??????? ???
???????????????????λ????248.60 ???????????311.60 ????????Th??????????????
Table 1: 1H-NMR,13C-NMR, and HMBC data of rubraxanthone 3
Position δC δH HMBC
? ????? - -
? ???? ??????????????? C-1, C-3, C-9a, C-4
? ????? - -
? ???? ??????????????? C-2, C-9a, C-4a, C-1
?? ????? - -
? ????? ???????? C-9, C-5a, C-6, C-8a
?? ????? - -
? ????? - -
? ????? - -
? ????? - -
?? ??? - -
? ????? - -
?? ????? - -
?? ???? ??????????????? C-7, C-8, C-2’, C-8a
?? ??? ?????????????? -
?? ????? - -
?? ???? ???????????????? C-2’, C-3’, C-5’
?? ???? ???????????????? C-6’, C-3’, C-4’
?? ????? ???????????????? -
?? ????? - -
?? ???? ????????? C-5’, C-6’, C-7’
?? ???? ????????? C-1’, C-2’, C-3’
??? ???? ????????? C-6’
7-O?? ???? ????????? C-7’
1-O? ??????????? -
?????? ????????????? ?????????????????????????? ???? ??????? ????????
?????????
?????????? ?????????t a????????????????????????????????????????????????????????????
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??????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????
???? ?H-NMR ????????? ?????????? ???? ????????? ??? ???? ?????????
???????????δ?7.06 ????????? = 8.0 ????H-4), δ?7.73 ????????? = 8.0 ????
H-3), δ?6.81 ????????? = 8.0 ????H-2), δ?7.34 ????????? = 8.0 ????H-6),?
δ?7.74 ????????? = 8.0 ????H-7), ????δ?7.43 ?????????? = ?????1.5 ????
H-8). ?????H-NMR ??????????????????????????????????????????????
????????????????????????????????? ???????????????8.0 ???? ????????????
??????????????????????????????????????????????????????????????????
??????????δ? ?????????????????? ???δ? ????? ????δ? ?????????????? ??????
????? ???? ????????? ???????? ???????? ??? δ? ????? ????? ?? ??????? ??? δ?
?????? ???? ????????? ???????? ????? ????????? ??? ????? ???? ?????? ????
??C-NMR ?????????????? ?????????? ??????????????? ????????? ???????
???????????????????????????????????????????????????????????????
?????????????????δ??????????????????????δ?162.2 (C-1), ???????????????
?????????????????δ?107.3 (C-4). ????????????????????????????????H-2.?
???????????????????????δ??????????????????????H-4 ???????????????
??? ????????????????? ???? ??????? ???C-2  ?δ? ????????C-9a  ???????? ????
C-4a ?δ???????????????????δ????????????????????????????????????????
???δ?156.3 (C-4a) ????δ?162.2 (C-1). ???????????????????????????????
?s H-3 [T??le 3].
Th???????????????????????????????????????????????????????????????????????
????????????????????????????????????????????? ???????????????Th?????????????
??????????? ????????????????????????le 4.
?????????????????????????????????????? ???????????????????4.1 ± 1.0 µ???
5.4 ± ?????????11.3 ± ?????µ?????????? ??-7, H-460, ???? U-145 ???????
?????????????? ????????? ?? ?????????? ????? ????????? ????? ????? ????????
??????????????????µ??
CONCLUSION
Th??????????????????????????????????G. ?????????????? ???????????????????
????????????? ??? ????????????????????? ?? ?? ?? ????? ? ??? ????????? ????
???????????????????????????????????????????????????????????????????? ???
????????????????????????????? ???????? ?????????????????????????????????
???? ??????????? ??? ????? ????????????? ?? ??? ?????????? ????????????
????????????????????????????????????????
Figure 2: EI-MS fragmentation of rubraxanthone 3
Table 2: The 1H-NMR, 13C-NMR, COSY and HMBC data of cowanin 4
Position δC δH HMBC
? ????? - -
? ????? - -
? ????? - -
? ???? ????????? C-2, C-4a, C-9a
?? ????? - -
? ????? ????????? C-6, C-7, C-8a
?? ????? - -
? ????? - -
? ????? - -
? ????? - -
?? ????? - -
? ????? - -
?? ????? - -
?? ???? ??????????????? C-2, C-1, C-2’, C-3’
?? ????? ??????????????? C-4’, C-5’
?? ????? - -
?? ????? ????????? C-2’, C-3’, C-5’
- -
?? ????? ????????? C-2’, C-3’, C-4’
??? ???? ????????????????? C-7, C-8, C-8a, C-3’?, C-2’?
??? ????? ??????????????? C-9’?, C-5’?
??? ????? - -
??? ???? ???????????????? C-3’? ?C-9’? ?C-2’? ?C-5’? ?C-6’? ?C-7’?
??? ???? ???????????????? C-4’?, C-5’?, C-3’?, C-2’?, C-9’?
??? ????? ????????????????? -
??? ????? - -
??? ???? ????????? C-10’, C-7’?, C-6’?
??? ???? ????????? C-5’? ?????, C-2’?
???? ???? ????????? C-8’?, C-7’?, C-6’?
7-CH3 ???? ????????? C-7
?????? ????????????? ?????????????????????????? ???? ??????? ????????
?????????????????????????????????????????
?????????? ?????????t a????????????????????????????????????????????????????????????
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Table 3: 1H-NMR, 13C-NMR and HMBC data of 1,5-dihydroxyxanthone 5
Position δC δH HMBC
? ????? - -
? ????? ????????????????? ? C-9a, C-4
? ????? ???????????????? ? C-4a, C-1
? ????? ????????????????? ? C-2, C9a, C-4a
?? ????? - -
? ????? - -
?? ??? - -
? ????? ????????????????????????? ? C-5a, C-8
? ????? ???????????????? ? C-6, C-5
? ????? ????????????????????????? ? C-9, C-5a, C-6
?? ????? - -
? ????? - -
?? ??? - -
1-O? - ?????????? C-2, C-9a
5-O? - ?????????? -
?????? ????????????? ?????????????????????????? ???? ??????? ????????
?????????
Table 4: Cytotoxic activity of isolated compounds toward three cancer cell 
lines
Compound IC50 (μM)
MCF-7 H-460 DU-145
? ???????? ???????? ?????????
? ??????? ??????? ?????????
?????????????????????????????????ues (µg/m????????????????????? ??????????????????
???????????? ??-7: B?????????????????s; H-460: L??????????????????????? U-145: P????????
????????????????????????????????????
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